The data on the structural investigations of the group 8 metal derivatives containing the direct Si -Ru, Si -Rh, and Si -Pd bonds are summarized in the present review.
Compounds with Si -Ru bonds
There are different types of X-ray characterized ruthenium complexes in which silyl groups are directly bonded with the ruthenium atom. ?7
5
-Cyclopentadienyl (Cp) and rj 5 -pentamethylcyclopentadienyl (Cp*) derivatives 1 [3] [4] [5] [6] [7] as well as rj 6 -arene complexes 2-4 [8] [9] [10] adopt a three-legged piano stool geometry around ruthenium with legs composed of silyl and carbonyl or trimethylphosphine groups. The Ru -Si bond distance in trichlorosilyl complex 1 (Cp, L=Me 3 P) of 2.265 A, is consistent with a single bond. This value lies on the low end of the range observed for other ruthenium compounds. The structure of complex 1 [Cp*, L=CO, R 3 Si = (2-MeCeH4) 2 SiOH] [5] reveals the formation of discrete dimeric units linked by one Si-OH Ο hydrogen bond. Geometric parameters of compounds 1 are presented in Table  1 . Pentamethylcyclopentadienyl compounds 5 (R 3 Si=PhMe 2 Si, L=(Pyr) 3 P [11], R 3 Si=MesHClSi, L='Pr 3 P [12] , R 3 Si=Me 2 ClSi, L=Ph 3 P [13] ), 6 [14] and r/ 6 -arene complex 7 [15] have a four-legged piano stool geometry. To detect any possible interaction between the silyl and hydride ligands, the X-ray structure determination was carried out for 5 (R 3 Si=PhMe 2 Si, L=(Pyr) 3 P) at 160 K. The Ru -Η bonds are short (1.43 and 1.56 Ä), and the Ru-Si distance (2.423 Ä) is in the range of reported silylruthenium complexes. The Si....Η separations (1.95 and 2.03 A) are borderline between a ruthenium dihydride and a rj 2 -hydrosilane structure. The comparison of structures 5 with R 3 Si=MesHClSi, L='Pr 3 P and R 3 Si=Me 2 ClSi, L=Ph 3 P revealed that in the first complex the Ru -Si bond (2.302 A) is shorter and the Si -CI bond (2.170 A) is longer than the corresponding bond lengths in the second one (2.364 and 2.143 A). It is also noteworthy that the RuSiCI bond angle is larger in the complex with R 3 Si=MesHClSi, L='Pr 3 P (116.3 versus 106.1°). These structural features are most readily explained by the assumption that interligand hypervalent interactions are present in the first and absent in the second complex. The Me 3 P group of compound 6 is disordered over two positions. This disorder prevented accurate location of the hydride ligand. l,4-Disilacyclohexa-2,5-diene heterocycle is folded about Si -Si line to form rather acute angle between two SiC=CSi planes (71.66°). The Si....Si separation in complex 6 is relatively short (2.621 A) and the SiRuSi angle is very small (65.24°). The hydrides in the molecule 7 were located and refined to chemically reasonable positions. This compound has transoid disposition of silyl groups and hydrogen atoms. The closest Si....Η contact in complex 7 is 2.15 A, clearly too long to suggest nonclassical Si -Η bonding. The average Ru -Si distance is 2.393 A.
Olga Pudova et al. In compounds 8 [16] and 9 [17] the trimethylsilyl group is attached to the ruthenium atom coordinated with different ring π-systems. In complex 8 five carbon atoms of the 7-membered ring are coplanar and π-bonded to ruthenium. The ruthenium atom of compound 9 is linked with one C=C double bond and the π-allyl fragment of the 8-membered ring. The Ru -Si bond distances for these two derivatives (2.43 and 2.414 Ä) are very similar.
Main Group Metal Chemistry
Vol. 25, No. 7, 2002 
8

CO
9
Oxidative addition of bis(trimethylsilyl)acetylene to Ru(H) 2 (CO)('Bu 2 MeP) 2 proceeds with Si -C bond cleavage and addition of both Si and C atoms to the ruthenium center. The crystal structure of this product 10 indicates that the ruthenium atom has a square-pyramidal coordination with trans phosphine ligands. The silyl group occupies an apical position while the trimethylsilylethynyl substituent is in a basal site and trans to CO ligand [18] . The most unusual feature of the structure is the acute SiRuC(CSiMe 3 ) angle, The ruthenium atom in monocarbonyl 11 and dicarbonyl 12 complexes is 5-and 6-coordinated, respectively [19] . The monocarbonyl compound 11 adopts a severely distorted trigonal-bipyramidal geometry, while the ruthenium atom of dicarbonyl complex 12 has octahedral geometry with two carbonyl groups in trans conformation. The Ru-Si distance of 5-coordinated compound (2.339 Ä) is considerably shorter than in 6-coordinated one (2.417 A).
PPh2
12
The asymmetric unit of compound 13 [20] contains three crystallographically unique molecules. The 6-coordinated ruthenium geometry in these molecules is octahedral with the carbonyl and benzylamine groups arranged trans with respect to one another. The carbons of the carbonyls and the nitrogens of benzylamine ligands form the vertices in the equatorial plane. The most significant differences among the three molecules are the relative arrangements of the benzylamine phenyl groups with respect to RuC 2 N 2 plane. The mean Ru -Si distance is 2.403 Ä.
Olga Pudova et al. [21] , which has been isolated and fully characterized. The structure consists of two ruthenium centers connected by an essentially linear dinitrogen bridge. At each metal the nitrogen and silyl ligands are trans, and all three phosphines are cis to the silyl group. The Ru -Si distance is 2.406 Ä.
In binuclear ruthenium complexes 14 [22, 23] and 15 [24, 25] one of the ruthenium atoms is coordinated with two double bonds, the other with the π-allyl system of the ring. Complex 16 [24, 25] is structurally peculiar. The eight-membered ring is open and assume the form of the twisted chain in which C (] ) atom is directly σ-bonded to the ruthenium atom, and C (8 ) to the terminal trimethylsilyl group. Atoms C ( i) -C(4) are coplanar and π-bonded to the other ruthenium. The Si-Ru-Ru fragment in molecules 14-16 is almost linear. The Ru -Si distance of these compounds varies in 2.439 -2.461 Ä region.
The SiRuRuSi unit of complex PhMe 2 SiRu(CO)4Ru(CO)4SiMe 2 Ph [26] has also the linear geometry. Although each Ru atom is coordinated by four carbonyl ligands, disorder effect provides eight equivalent CO positions. The molecular structure of (Me 3 SiO) 3 SiRu(CO) 4 Ru(CO) 4 Reaction between RU 3 (CO)I 2 and Ph 2 PCH 2 SiMe 2 H affords the symmetrical diruthenium complex 20 [29] , in which the phosphinomethylsilyl group acts as a Afunctional bridging ligand. The Ru -Si bond length is 2.465 A.
In the diruthenium complex 21 [30] the exocyclic Ru -Si (2.507 A) bond and one endocyclic RuSi bond (2.491 A) are longer than the other endocyclic (2.391 A). Such non-equivalence of the Ru -Si distances is ascribed to the stronger iraws-influence of the trimethylsilyl groups as compared with CO. The core of dimethylphenylsilyl (R 3 Si = PhMe 2 Si) and triphenylsilyl (R 3 Si = Ph 3 Si) derivatives 22 [31] 
Ru
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Four atoms (Si 2 C 2 ) of the metalladisilacyclopentene fragment in complex 23 [32] Structure of the first unsubstituted ruthenabenzene complex 24 [33, 34] was confirmed by X-ray crystallography. One of the ruthenium centers is bonded to a fj 5 -Cp* group, σ-bonded to the trimethylsilyl group (2.426 A) and forms the sixth vertex of the metallabenzene ring. This cycle is not exactly planar, the ruthenium atom is 0.32 A out of the plane C 5 H 5 .
The silane complexes 25-28 were obtained by addition of different hydrosilanes (triphenylsilane, allyldimethylsilane, 1,2-bis(dimethylsilyl)benzene, methylphenylsilane) to thermally stable bis(dihydrogen) ruthenium derivative [(c-C 6 H n )3P]2RuH 2 (H2)2. For the compound 25 [35] two molecules are found in the asymmetric unit, however, their structures are similar. The phosphine ligands are in a cis configuration. One classical hydride Η (4) is trans to (c-C 6 Hii) 3 P group (angle P (1) RuH (4) -166.5°) whereas the hydrogen H (5) involved in the σ-Η-Si bond is trans to the other phosphine (angle P( 2 >RuH(5) -170.7°). The second classical hydride H^) is trans to the dihydrogen ligand H^j-H^). The ij 2 -Si -Η coordination is confirmed by a significant lengthening of the Si -Η (5) bond (1.72 Ä). The Si-H^, distance of 1.83 Ä indicates that the silicon is almost symmetrically bonded to H (5) and H(4). The calculated (2.394 A) and experimental lengths (2.385 A) of the Ru -Si bond in complex 25 are similar.
The reaction of allyldimethylsilane with [(c-CeHn^PkRuF^l·^ leads to the substitution of the two H 2 ligands by the allylsilane fragment with concomitant isomerization of the olefinic part. In complex 26 [36] the environment around the ruthenium atom can be considered as a highly distorted octahedron with the middle of the Si -Η and C=C bonds each occupying one site of coordination. All the Ru -Η bonds are equal within experimental error. The Si -Η bond distance (1.59 A) is longer than a covalent bond in free silanes, but shorter than in the complex 25. The main geometric parameters for compounds 27 [37, 38] are presented in Table 2 . The ruthenium atom in these complexes is in a pseudo-octahedral environment. The plane containing the ruthenium, two phosphorus atoms and two hydrides is perpendicular to that containing two η 2 -Si -Η ligands. 2.4326 (7) 1.87 (3) 0SiMe 2 0
2.4841 (7) 1.77(4) [38] 2.4336 (7) 1.81 (3) The structural data of complex 28 [39] with SiH 4 ligand trapped by two dihydridobis(phosphine)ruthenium units clearly depicts the unique geometry of the SiFL, group. Two ruthenium and the silicon atom are linear with the shortest Ru -Si distance ever reported (2.1875 A). Two planes formed by each ruthenium and four hydrogen atoms connected with them are perpendicular. The Si -Η distances (1.69 and 1.73 Ä) indicate significant Si -Η bond lengthening as compared with hydrosilanes (1.48 A).
28
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Three non-classical Ru-H-Si interactions were confirmed by X-ray diffraction investigation (183 K) of the trihydridosilylruthenium complex 29 [40] . The molecular structure can be considered to consist of a seven-coordinate ruthenium center with facially disposed phosphines and hydrides approximately occupying the Vertexes of an octahedron with the silyl group capping the face of octahedron determined by three hydrides. Alternatively, the structure could be viewed as a distorted tetrahedral arrangement of the phosphine and silyl ligands about the ruthenium center with the hydrides capping three faces of the tetrahedron, each defined by two phosphorus and the silicon atom. The substituents of the silyl group are eclipsed with the phosphine ligands as viewed about Ru -Si bond. The Ru -Si bond is also very short (2.276 A). While the Olga Pudova et al.
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Ru -Η distances (ca. 1.6 Ä) are characteristic of terminal ruthenium hydrides, the Si -Η distances of 1.9 Ä are longer than in hydrosilanes, but enough short to suggest a significant Si -Η interaction. Two carbonyl groups of the diruthenium complex 30 [41] are mutually trans with respect to the RuRu vector. Two hydrogen atoms compose two-electron three-center M-H-Si bonds between silicon and each ruthenium. Although X-ray diffraction is not the best method to determine the location of the hydrogen atoms attached to a heavy atom, this method supports the decrease in the bonding interaction between Si and Η (Si -Η distances are 1.77 and 1.75 A) upon coordination to ruthenium. The bridging silicon forms Ru -Si bonds of 2.447 and 2.457 A.
One of the hydride ligands of the compound 31 [42] is bridged between ruthenium and silicon. The Ru -Si distance of 2.384 A is shorter than the Ru -Si bonds including Ru-H-Si interactions in the silyl complexes 30 and 32.
30
31 The Ru 2 Si2 core of bis^-silyl) complexes 32 [42, 43] forms a folded quadrangle. Different Ru -Si bond lengths in compound 32 (R='Bu, R'=H, R"=Ph) represent the existence of two-electron three-center interactions around Ru (2 ) . The agostic bond Ru (2 ) -Si ( i) (2.438 A) is longer than Ru (1) -Si(i) (2.300 A), and the distance Ru (2) -Si (2) (2.675 A) is ca. 0.30 A longer than that of Ru ( d -Si (2) (2.375 A) . While the Ru 0) -Si distances lie in the reported range, the Ru< 2 ) -Si (2) distance is much longer. The elongation of agostic RuSi bonds (average 2.56 A) was also observed for symmetric complex 32 (R=R'=R"=Et) [43] , Compound 33 [44] has two long Ru (l) -Si (]) (2.497 A) and Ru< 2) -Si (2) (2.517 Ä) bonds and two short ones (2.439 and 2.435 A), however, the difference is much smaller than that observed in complexes 32. 
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33
The Ru -Ru distance of 2.5888 A in complex 34 [42] corresponds to a Ru -Ru double bond. The small RuSiRu angle (67.31°) also suggest a strong bonding interaction between ruthenium atoms. Two cyclopentadienyl ligands are nearly parallel to each other. The Ru 2 SiC moiety is slightly folded; the dihedral angle between Ru 2 Si and Ru 2 C is 165.7°. The Si -Η distance of 2.02 A is longer than the other η 2 -Si -Η distances, but the fact of the Ru -Η bond inclination to the silicon atom may imply a very weak interaction between silicon and hydrogen.
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Cp*-Rii= ^Ru-Cp* 34 The structural features of silyl substituted triruthenium carbonyl clusters 35-39 have been studied by X-ray crystallography. Three ruthenium atoms of compound 35 [45] form a triangle, two of them being linked by a hydrogen bridge. The trimethylsilyl groups at these ruthenium atoms are located equatorially. Complex 36 [46] was found as the averaged structure on the crystallographic Q-axis passing through Ru<i) and Fe atoms. Existence of the hydride atom bridging either Ru<i) -Ru (2 ) or Ru<i) -Ru (2 ·) atoms was supported by the evidence of the statistically disordered equatorial carbonyls coordinated to the Ru<i) atom with respect to the C>axis. The cluster consists of a nearly equilateral triangle of ruthenium atoms. Both silicon and hydrogen atoms are coplanar with Ru 3 triangle. RU(CO) 2 
39
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The crystals of the ruthenium cluster 37 [47] contain two crystallographically independent but chemically equivalent molecules. The cluster consists of the ruthenium triangle with two longer Ru -Ru bonds bridged by hydrido ligands. A pyrazine ligand occupies two axial coordination sites, being linked to different ruthenium atoms through its nitrogen atoms. The 2-amino-6-methylpyridine ligand occupies three coordination sites in complexes 38 [48] and 39 [49] , being linked to one ruthenium atom through the pyridinic nitrogen and to other two Ru atoms though the exocyclic nitrogen. The coordination mode of acenaphthylene ligand to the Ru 3 moiety in cluster 40 [50] The molecular structure of the silylene-bridged ruthenium complex 43 [52] was studied by X-ray diffraction. The short Ru -Ru bond distance of 2.569 A is consistent with the presence of a Ru = Ru double bond. The average Ru -Si in this compound is also short (2.31 A). The bridging hydride ligand was not located in electron density maps.
Transition metal -silylene complexes have been the focus of the intense research interest in recent years. In spite of the fact, that the most direct probe of Ru -Si multiple bond character is the Ru -Si bond length, often the Μ -Si single-bond distances for transition metal silyl complexes are shorter than expected on the basis of covalent radii. The molecular structure of the cation in complex 44 [7] consists of a dimethylsilylene ligand that is planar at silicon and coordinated to Cp*(Me 3 P) 2 Ru fragment. The Ru = Si distance of 2.238 A is shorter than in other silylene complexes, however, it is longer as compared with compound 28 containing Ru -Si bond bridged by two hydrogen atoms. Compound 45 [53] may be regarded as either a silylene or a bridging silylyne complex. The sum of angles at silicon (360.1°) is consistent with s//-hybridization, The planar geometry at silicon suggests π-bonding to one or more of the substituent atoms. From the analysis of the bond distances it appears that silicon is π-bonded most strongly to the ruthenium atom. 
Os(CO)4
The molecular structure of ruthenium complexes containing donor-stabilized silylene 46 [6, 54] and silylyne ligands 47 [55] was confirmed by X-ray crystallography. In the acetonitrile stabilized complex 46 the Ru = Si distance (2.328 A) is rather long, however, the silylene character is confirmed by considerable distortions of the silicon atom from tetrahedral geometry. 
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other hand, bonds to the three-coordinate carbon atom are significantly shortened with respect to the normal single bond distances. The Ru -Si distance of 2.249 Ä is quite short. The crystal of complex 49 (L = Me 3 P) [57] contains two independent molecules, but there is no essential structural difference between them. The RuSi 2 0 four-membered ring is slightly bent (dihedral angle between SiRuSi and SiOSi planes is 11.7°). The substitution of Me 3 P ligand by CO one leads to the increasing of planarity (dihedral angle is 1.1°) [58] , The Ru -Si distance in compounds 49 (2.333 and 2.316 Ä) is close to those in base-stabilized ruthenium complex 46. The Si -Ο (1.790 -1.846 Ä) bonds are significantly longer than the usual Si -Ο single bonds. These data support the structure of 49 with partial double bond character for Ru -Si bonds and partial dative-bond character for the Si -Ο bonds.
Cp. (C-C6H") 2 P P(C-C6H") 2 
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The complex 51 [60] exists as two crystallographically equivalent mirror images. The solid-state geometry about the ruthenium center is best described as distorted octahedral The stable silylene ligand is trans to the chloride ligand. (angle SiRuCl is 160°) and is planar at the silicon atom. The Ru -Si bond length of 2.2264 A is one of the shortest known. 53 54 The coordination of the rhodium atom in compound 54 [64] is precisely planar, whereas complex 55 [65] adopts a slightly distorted square planar geometry. The Rh -Si bond length in the latter complex is 2.3937 A that is relatively long compared with those of the previously discussed silylrhodium derivatives.
Compounds with Si -Rh bonds
PMe 3
PMe 3 
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Bis(dimethylphenylsilyl)rhodium hydride in the crystalline state forms a centrosymmetrical binuclear complex 56 [66] , in which each rhodium atom is »/-bonded to the phenyl group of the SiMe 2 Ph ligand of the other rhodium atom. The Rh -Rh distance of 4.48 Ä is indicative of a lack of bonding between the rhodium atoms. The Rh -Si bond in the silyl group linked with just one rhodium atom is 0.03 Ä longer than the Rh -Si distance in the ligand ^-bonded to the second rhodium atom. 
Molecular Structure of Organosilicon Compounds with Si-Ru, Si-Rh and Si-Pd bonds
hydridochloro(trichlorosilyl)bis(triphenylphosphine)rhodium 57 (R 3 Si=Cl 3 Si, L=Ph 3 P) may be described as a highly distorted trigonal bipyramid or a distorted tetragonal pyramid with equal validity since the position of the hydride atom is poorly determined. The geometric parameters of compounds 57 are presented in Table 3 . The molecular geometry of complex 58 [69] may be also described as an approximate square-based pyramid, with the trimethylsilyl group occupying the apical position. The Rh -Si(apical) distance is considerably shorter than the Rh -Si bonds of five-membered heterocycle. In the six-coordinated rhodium complexes 59 the central atom has a distorted-octahedral coordination. Three trimethylphosphino ligands are situated at meridional coordination sites, whereas silyl and X ligands lie in trans positions. The hydrido ligand probably occupies the remaining coordination site although the precise position was not determined. Table 4 summarizes selected geometric parameters for compounds 59. The shortest Rh -Si bond distances of 2.229 and 2.293 A (for two independent molecules) were obtained for complex 59 [R 3 Si=(MeO) 3 Si, X=PhS] bearing electron-acceptor methoxy groups at the silicon atom. Complexes 60 (R 3 Si=Ph 2 ClSi [71] , Ph 2 (PhS)Si [73, 74] are characterized by facial arrangement of three Me 3 P ligands and mutually cis position of two hydrides. The Rh -Si distance in chlorodiphenylsilyl complex (2.314 Ä) is slightly shorter than in diphenyl(phenylthio)silyl one (2.342 A). Three Me 3 P ligands of disilarhodacyclopentane 61 [75] have facial disposition. The molecular structure of rhodium porphyrins 62 (R=Et, R'=H, R"=Et [76] , R=H, R'=Ph, R"=Me [77] ) is characterized by almost planar porphyrin ring. The coordination sphere of the rhodium atom shows a square pyramidal geometry with four nitrogen atoms occupying the basal sites and the silicon atom residing at the axial site. All the eight ethyl groups on the pyrrole heterocycles in porphyrin 62 (R=Et, R'=H, R"=Et) are directed toward the triethylsilyl group. The Rh -Si distances in these complexes are 2.32 and 2.305 Ä.
8-Quinolyldimethylsilane was chosen as the N,Si-chelating ligand for synthesis of rhodium complex 63 [78] because substitution in the 8-position of the quinoline ring allows the formation of a thermodynamically stable five-membered chelate structure upon coordination to a metal center. The X-ray diffraction study confirms the facial geometry of this compound. Short Rh -Si bond lengths (2.28-2.30 A) are found in complex 63. 
63
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The structure of pentamethylcyclopentadienyl rhodium (V) complex 64 [79] was established by X-ray crystallography and neutron diffraction study at 20 K. The Rh -Si bond length is 2.379 A, the angle SiRhSi is 107.9°. The Si -Η distance (2.27 Ä) rules out direct interaction between the silicon and hydrogen atom. The distance between two rhodium centers bridged by the chloro ligands in compound 67 [81] is out of the range of Rh -Rh bonding. Both rhodium atoms form distorted trigonal bipyramidal coordination with CI(D and phosphorus atom at the apical positions. The positions of the hydrogen ligands were not determined.
The solid -state structure of binuclear complexes 68 (R-Ph [82, 83] , R-Me [83] ) was evident from X-ray diffraction. The most interesting feature of these two structures is that while one hydride ligand bridges two ruthenium centers, the other is bridging a Rh -Si bond. The average lengthening of the bridged Rh -Si bond (2.487 and 2.463 A) relative to the nonbridged bond (2.298 and 2.308 A) in the two molecules is 0.17 A, which is consistent with the presence of the bridging hydride. The Si -Η distances are only roughly 0.2 A longer than a typical Si -Η bond length in free silanes.
X-ray diffraction of compounds 69 (R=R'=Ph; R=Me, R'=Ph [84] ) confirmed the dimeric structure of these molecules with two bridging silylene groups. Each rhodium center in the dimers has a distorted squareplanar geometry (Rh -Rh bond is ignored). These square planes in diphenyl derivative 69 (R=R'=Ph) are skewed relative to each other to form dihedral angle of 46.95°. The structure obtained for ethylphenylsilylene complex 69 is trans isomer. [81] were not located unambiguously by crystallography, however the Rh -Si distances of 2.365 and 2.367 A are sufficiently short to exclude a possible ^-coordination.
Me2 71
The hydrogen atoms attached to rhodium and silicon atoms in compound 71 [84] were located and refined isotropically. Complex 71 contains two unsymmetrically bridging silyl groups, each bonded to one rhodium center through a covalent Rh -Si bond and to the other rhodium center through a Rh-H-Si threecenter, two electron bond. Each rhodium atom is also bound to one terminal hydride. The Rh -Si distances within the three-center, two-electron interactions are 0.20 and 0.13 A longer than the corresponding nonbridged Rh -Si bonds. (4-FC 6 H4) 3 72 Two rhodium centers of complex 72 [85] are bridged by chloride, bi(4-fluorophenyl)silylene, and tri(4-fluorophenyl)silyl ligands. The distances from the rhodium atom to the silicon atom of triarylsilyl group are similar and significantly longer than the bond lengths between the Rh centers and the silicon atom of silylene ligand.
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The molecular structures of ethyl [86] and phenyl [87] derivatives 73 (R=Et, Ph) are very similar. The structure contains two bridging silylene units, each bonded to two Rh atoms with average distances of 2.348 and 2.351 A. Rhodium atoms are also joined directly by a single bond as well as bridging bis(diphenylphosphino)methane ligand.
Compounds with Si -Pd bonds
The resulting structure of compound 74 [88] shows slight disorder about one of the Pd -Si bonds, which was successfully modeled by refining two conformeric structures in an approximately 3:1 ratio. The coordination of the palladium is nearly square planar with a slight twist of 2°. Two methyl groups on each silicon atom lie above and below the central square plane. The Pd -Si bond lengths of 2.3563 and 2.359 A are within the standard values of Pd -Si bond lengths.
The palladium atom of bis(silyl)palladium complex 75 [89] adopts also a square planar geometry with a cis arrangement of two silicon atoms. The long distance between silicon atoms (3.19 A) suggests the absence of considerable Si -Si interactions. [90] the distance between the palladium atom and the spirocyclic silicon atom is elongated as compared with the Pd -SiH 2 bond length. The metal centers in complexes 76 and 77 [90] have a square planar coordination.
Two silicon, two isocyano carbon, and palladium atoms are nearly on the same plane in complexes 78 [91] and 79 [92] , the Pd -Si distances are very similar.
(^CeHiifc P. 78 79 The structure of the first six-coordinated silylpalladium(IV) complex 80 [93] was unambiguously confirmed by X-ray diffraction. It has C 2 symmetry and the trans orientated Pd -Si bonds are longer than the cis orientated as a result of the stronger trans influence of the silicon than that of the phosphorus atom. 
CN'Bu 82
A single-crystal X-ray analysis carried out for the palladium complex 82 [94] reveals the binuclear structure, in which μ-silylene and μ-isonitrile ligands are coordinated to both palladium atoms. The distances between palladium atoms and silylene group (2.348 and 2.350 Ä) are shorter than the distances between metal centers and silyl groups (2.399 and 2.401 A).
The dimeric structure 83 [95] is situated upon a crystallographic inversion center. The coordination of the palladium atoms is planar, the sum of the angles is 359.8°. The 1,3-diaza-2-silacyclopentene is also essentially planar and is oriented perpendicular to the Pd 2 Si 2 plane (dihedral angle 94.1°). ) contain a crystallographic center of symmetry at the midpoint of the Pd -Pd bond. The Si -Η hydrogens were located in the final electron density map and are included in the plane consisting of two palladium and two silicon atoms. These structural features suggest the contribution of a three-center twoelectron bond into Pd -Si interaction, which causes elongation of the Pd -Si bond (2.386, 2.387 and 2.396 Ä) compared with the Pd -Si single bond (2.328, 2.333 and 2.332 A).
